INTRODUCTION {#sec1-1}
============

Lung diseases with components of airflow obstruction, such as asthma, chronic obstructive pulmonary disease (COPD), and bronchiectasis are major causes of morbidity and mortality worldwide. Post-tubercular lung diseases (PTLDs) with or without bronchiectasis are also quite common in the developing countries. Bronchial hyperactivity has been demonstrated in many of these diseases by previous studies.\[[@ref1]--[@ref3]\] Bronchial challenge with histamine and methacholine has been used in these studies but diurnal peak expiratory flow rate (PEFR) variability may be a clinically more approximate marker of bronchial lability. Guidelines emphasize PEFR variability as one of the important diagnostic features of asthma. PEFR variability can differentiate between asthma and other lung diseases, such as COPD.\[[@ref3]\] Although studies have evaluated PEFR variability in patients with asthma\[[@ref4]--[@ref6]\] and COPD,\[[@ref7]\] not much literature is available about diseases, such as bronchiectasis and PTLD. Therefore, the present study was conducted to evaluate the presence of PEFR variability in various lung diseases having components of bronchial obstruction.

MATERIALS AND METHODS {#sec1-2}
=====================

Seventy patients with various lung diseases manifesting with airflow obstruction were recruited in the study. Spirometry was done in all patients before the study and forced expiratory volume one second (FEV~1~) and forced vital capacity (FVC) values were obtained. All the patients had airflow obstruction with FEV~1~/FVC ratio less than 70% the actual value in spirometry done in the preceding 1 year or at the time of recruitment.

Ten age- and gender-matched healthy control subjects were also included in the study. A written informed consent was obtained from all subjects before entering the study. The diagnosis of the patient was based on characteristic clinical, radiographic features and relevant investigations. High-resolution computed tomography was performed wherever necessary to confirm the diagnosis. The patients were in stable condition and the subjects with a history of respiratory tract infection or allergic manifestations within the last 4 weeks or with comorbid medical disease were not included in the study. All patients attended pulmonary laboratory on 2 days separated by a period of a week. At the first visit, a detailed clinical assessment along with routine investigations, including chest radiographs were recorded in patients Performa.

Spirometry with vitalograph (2120, CE, Herger Tellt in ENNIS, Ireland) was done in pulmonary laboratory. Best of 3 efforts was assessed for spirometric parameters. Reversibility was determined 20 min after administration of salbutamol nebulization. To record diurnal peak expiratory flow, the subjects were provided with a Mini Wright Peak Flow Meter (Clement Clarke International Ltd, London, UK). After training to use the peak flow meter they were asked to perform 3 attempts each of peak flow at home morning (6 am) and evening (6 pm). The subjects were given a chart to record the peak flow values for 7 successive days. Values of first 2 days were rejected to exclude the training errors. The mean values of next 5 days were taken for calculation of PEFR variability or amplitude percent mean as follows:

Amplitude percent mean = PEF max -- PEF min/PEF mean × 100

PEF max = maximum peak expiratory flow of the day

PEF min = minimum peak expiratory flow of the days

PEF mean = Average of the 2 values of the day

Those who came with inadequate records were retrained and asked to repeat the same procedure for further 7 days.

Statistical Analysis {#sec2-1}
--------------------

PEFR variability was recorded as mean and standard deviation (SD) in different disease groups. The differences were compared by Student\'s *t* test.

RESULTS {#sec1-3}
=======

Demographic features of 80 subjects are given in [Table 1](#T1){ref-type="table"}. There was no significant difference between mean amplitude percent mean PEFR values of healthy control and some of the groups. Mean (SD) values of bronchiectasis, PTLD, and COPD were 11.98 (7.5), 10.54 (5.4), and 10.20 (3.7) as compared with the control group values of 7.69 (3.9) with a *P* value of \> 0.05. However, the difference of mean amplitude percent mean values of PEFR in asthma versus control/PTLD/COPD was significant \[[Table 2](#T2){ref-type="table"}\]. Interestingly, difference between asthma and bronchiectasis, that is, 14.73 (6.1) versus 11.98 (7.5) was not statistically significant (*P* \> 0.05).

###### 

Clinical and spirometry findings among lung diseases
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###### 

Mean amplitude percentage mean values among various lung diseases
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FEV~1~ reversibility values were 14.77% ± 26.93%, 11.24% ± 20.43%, 10.85% ± 13.02%, 16.83% ± 22.84%, and 5.47% ± 4.99% in asthma, COPD, PTLD, bronchiectasis, and healthy subjects, respectively. There was no correlation between bronchial obstruction and diurnal peak flow variability \[[Table 3](#T3){ref-type="table"}\].

###### 

Baseline spirometric values of subjects in various groups
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All patients were on bronchodilator treatment. Asthma patients were mainly taking a combination of inhaled corticosteroids (ICS) and long-acting beta-agonists (LABA). Patients with COPD, bronchiectasis, and PTLD were also using ICS and LABA. But many patients in these groups were using ipratropium and theophylline. Some asthmatic patients were taking Montelukast \[[Table 4](#T4){ref-type="table"}\].

###### 

Medication used by patients in different groups
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DISCUSSION {#sec1-4}
==========

It was observed that both FEV~1~ reversibility and PEFR variability were higher in all disease groups in comparison to normal population. This study shows the presence of diurnal PEFR variability most remarkably in asthma patients with high specificity (94.7%), although with low sensitivity (26%). This is consistent with previous studies,\[[@ref8][@ref9]\] which showed higher specificity and lower sensitivity of peak flow variability for diagnosis of asthma. In contrast, Leroyer *et al*.\[[@ref10]\] demonstrated high sensitivity and specificity (73% and 100%) of peak flow measurements, which were better than post-bronchodilator reversibility of FEV~1~ but slightly less than methacholine challenge test.\[[@ref11]\]

PEFR variability was present in patients with bronchiectasis in our study and the overall mean amplitude percentage mean were not significantly different from asthma (asthma vs bronchiectasis; 14.73 (6.1) vs 11.98 (7.5), respectively, and a *P* value \> 0.05). Bronchial hyper-response in bronchiectasis may be because of allergic component, bronchial obstruction, smoking, or bronchial Inflammation.\[[@ref8]\] Our patients with bronchiectasis did not demonstrate any allergic features. Current smoking in these patients was significantly less than the patients with COPD (9% vs 25%). Thus, our study supports the most plausible explanation of bronchial reactivity by bronchial obstruction. Both bronchial obstruction and inflammation may contribute to the pathogenesis of bronchial changes in bronchiectasis.

PTLD group also showed the mean amplitude percentage values of 10.54 (5.3) as compared with 14.73 (6.1) in patients having asthma in our study. This group also showed features of bronchial obstruction on spirometry without significant reversibility. However, the mean amplitude percentage mean was significantly different from asthma patients (*P* \< 0.05). Chronic lung function impairment has been described in PTLD patients\[[@ref12]\] post-infectious obstructive bronchiolitis may be the causative factor for these lung function changes.\[[@ref13]\]

COPD patients in the present study had mean amplitude percentage values that were not significantly different from those of the control subjects. Similar observations have been reported in previous studies, while some showed same variability as that of asthma.\[[@ref14][@ref15]\] Timing of measurements and the type of patients selected could bring about these conflicting results.

CONCLUSION {#sec1-5}
==========

In conclusion, a significant peak flow variability was present in asthma, bronchiectasis, and PTLD in our study, although it remains the most important feature favoring the diagnosis of asthma. Some of the limitations of the present study are recruitment of patients based on obstruction in spirometry, which could have restricted the number of subjects with variability but obstruction is the only valid defining criteria of asthma and COPD. A relatively small sample size in the study could also have influenced the presence of variability and outcome of the study. Further larger studies are needed to resolve the pathogenetic issues in relation to genetic or molecular aspects of lung diseases with bronchial obstruction.
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